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^ m ^ m ^ - m ^ m f ^ n ^ ^ 

^1- ^ >^ Jl • J-X ^ f J ii} ^ ^ # 'fl. Ji. <t JTp -fl- m ^ ^ 6<J 

f^l A .il ; ^ ' # il- 4 S ^ ^ ^ iib f^l # .ii ;^ 

m & ^ ^'J 1^ - fK ts: ,i, *t it # ^ # ^ # ' II a ij^ * # 




The present invention relates to a method for aligning gesture 
features of image. An input gesture image is captured, and then a closed 
curve formed by a binary contour image of the gesture image is determined 
by processing the gesture image. A curvature scale space (CSS) image of 
the gesture image is drawn based on the closed curve. A convolution 
operation is performed with respect to the sequence of a coordinate-peak 
set formed by the CSS image and a predefined function to designate the 
coordinate with maximal value of integration as a basis point for obtaining 
a feature parameter of the gesture image. Finally, comparing the feature 
parameter of the gesture image with each feature parameter of a plurality of 
reference gesture shapes, thereby determining a gesture shape 
corresponding to the gesture image. 
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m^m^ • m^B ; iit^i^ uRi^iiiH] 
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2. 
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- > ^km^M m 41 ^ 
'fl. t ^ ^ # # #t ^ >5- » 

a ^ ^ ^ ti^ (gesture recognition)^^ #t 41 iiR. t ' 

J-X A & # (vision-based) ^ # ^ (hand posture)^/? 
ma^f^^^^a^^^^'fl.^^^^ (posture) ^ ^ 
(shape)i5l5.#jc^^llfe ' S ilb ^ f> 'fl- t iif ^ # fl^ ^1^ # #1 ^ ^'^ 

^ ^ i^m m i^j^ m ^ ^ ^ m m. m :^ yi: ' ± ^ # 

ffl * ^ ^ 'fb ^ fal (curvature scale space, CSS)^ 
(descriptors) ^^-f-^^^^jltS^b^^j^^^R^^^^^it ' Silb^p-fe 
m. i^m^ (scale) - ^Sl # (translation) > ^ik^ 
(rotation)4L^l ' ^ i^^^^ ^ ^ ^ ^ '^^^ ° 

^ # >^ ^ #1 ^ - *^ TV ^ ^ # 'fi- ' mn>i:t^i^ 

^1- ife a- fHI. ^ >4 s J-^^ ^i^ tti * — <i ^b 1^ >rp # 'fl- ^/t ^ ^ ^ 
# * 4$. : ^ # * ^ ^ •'^ * ^ ^ ^ ^ * ^ 

^^h^fuwi^in. ' it ^ * # ^-^ -(b ^ fHi- m ^ ^ ^ a 

j^^^t^^ ^^"^t^m^i^- ' # a ^ji tH *^ >!i ^ # ^ 



i^nitm ' a ^ 1^ dj ^ # ^1- m m ^ # ^ « 

^ # # ^ >fb 'ft- 1 ' ^ ^ -f® 1^ A m ^ ^ 

^ -flL S. 'fb A ' 15] - ^ ^ :^ ^ A -fi ^ ^fe ^ ^ 

^ E9 -(0 ^1 fal 4:. 03 m ' J-X i ^1 ^ 5f1 ^ *L ^ -ji Jl 

iM. M ^ ^ ^ ^ \!3 m A i'^ ^ ^ is 

^ t ^1 IHJ PS ^ ' _L 34 ^ # ^ ;^ -fb S Fa^ ^ ^f. 5^ * 15] 
- ^ ^ 1^ ' -fa M m 1^, «P ^ :t A -(t a # .f i 6^ 
:^ IS] - mmt^ii^^^^^^" ifc ' -t * 4^ 'fb # -fl- ^ 
$'J #1fl (noise) ^ ^Bf-. 4!L#-^^A?|,^A'^m^?n^^f^ 
^ ^ l^-di ^ ^ l# ^ ' ii * *^ * # K 12. it >^ 

KJ a 6^; ^ # # A ' li jtb i l: iife. ^ Hi 

^ it ^ s. ' ffij ^ # # ^ic. ^ ^ ^ 

^ » * itb ^ . f ^ fHI- t ^ic ^ ^ # m ^ >5r >*: -f/} # 

X - # 1^ ^ 

i}^ ^ ' ^^g.^t^/f# ^^-fb^ ^la^S-'^'lt.^.a^^ 

It ^ # it ^ ^ * ^ ' # J-X ^ ^ ^ flO 

^ A -It a # f A iS # ^ :^ >^ 'I-^ 6<J Ff^ f "J ' J-X E J-C ^ 

mWi^^ik ' a * 4^ 4# 'fb ^ Fal 4*^ idt ^ ^ -fc ^ -f^ t 6?; ^ 



^ fHI- ^ -4 ' i^Xi^i^ ^^Min.^^^ih^mMitff(^ 
^ ^ ^'f P^l * : ' ^ i-f # a i-x tiJ ^ ^ ^ it 

^ # ^ ^ f«1 fHI- J # >lf * ^ ^ fal f> ^1. fl^ ^ ^ 

- a -"^ <i ^5. ^ ^ - fl ia» ^ F(x) ifc ^ ^ ^ 1^ ^ 

dJ ^^Mit^Mr^^^ ' * t ' F(x)^ 0 ' J-F(x)^ - # 

tb ' a its ^ 

^ - lit * It * ^fe ^?'J T ° 

# ^ -fl- ^ -it # t ^ ^ # # ^ ^ ^ ^ 

ir «fe #J ' n k.$-mn\^yAmm " -r ^ ^ -4 s ^ a ^ ^ 

- ^ ^ -f- # ^ 'fl. «^ S 1 0 1 ) ' * ;^ 4^ # #^ ^ # # 

-fi- ^ jfMh ^ ^ ^ ^ ^ ^ ^ 4# ^ ' m itik ^^^} m mi$.n 
^tm m ^ ^ ^ ^ it m ' iia^4f-i^/^^#f^'fi. 

^ ^ iM. it ^ Jf? it (binary contour image) ^ 6^ f^rl 
* 1^ «|l S 1 02)o ^ ^ J:, it tt # ^ <*. 'fb ^ ^ # ^ ^ 



a 4*^ ib ^ ^ fMI- * ^ 'ft ^ m (curvature 

scale space, CSS)f^ -ff. S 1 03) « T ^ ^ ^ ^ ^ 

^ m ^ ^ ^ M ^s. ^ f>] ^ ^ 111 ^ m "t^ 
' * it ^ - ffl 4^ ^ ^ ^ ^ ^ * ^ ' * -f^' ^ 

M m "H. ^s. ^ n - ^ ^ F(x) ift # ^ ^ ^ ^ # 

( ^ S104) . ^ t ' F(x) ^ 0 ' JL F(x) ^ - 4¥ n # 
(asymmetric) ,3s; ^ ' 41. # ^i^ *• ^ ^ A # -(t ^ ^ # f A ^1 
^^^t^m^^-^n^ ' ^ Hi ^ ^ -fl- 6^? # #L ^ 
*tF'(i^-^S105) o 

ffl ^ ^ ^ *t ^ ^ ' J-X # it} ^1 * ^ ^ 

4 J > # iii -fr ^9 ;!''^ t ^1 ^ 't: ^ ^ ^ ^ J ^ i ^1 ^ f^l ^ 

TF ^ ^ -15. J ... ^ ' jlb m 4^ » 0 ifcb ^ -f^'J 4^ t * # ^ 

/J^ - >fiL # ^ # ^ ^ ^ 1^ ' # ^tt # # ^ ^ ^ 

' ;jf^^f^#^#4^#^F' Mm^^^^ 

(nearest neighbor)ift^ ^ ' i-X ^ A ^ 1^ ^ ^ ^ f Hl- 

l§l :^ -i- # ^ ^ # ^1^ ' it rfij #J ^'J dJ #r ^ ^ ^ 'fl- 

;^ -fb ^ FbI ^ 'ft. ^ ^ ' ^ ® 2^ # a ^ t ' # ^ 



9 



^ ^ fe^ ^ ^ ' R(circle of 

curvature) -f r6^j #J » * # k#> (A T f'i <e^ ^ A yf^ • 

du r 

^ M m ^ ^% ^ ^ 31 -fe ^ ^ u ^ 7F ^ 

{x(u),y(u)} ' M.uejmJB.m.4t^^^[0A]:^m ' I>J.mii§# 
^ ^ >lf _L iJL it * .it ™ * # Ka T ?'J ^ ^ : 

K(u) = ^iHmzWi^ (^.^S30i); 

(x^(u) + y^(u))/^ 

* t ' x(u) = ^ ^ ^(^) = fT ^ y(u) = ^>S.y(u) = ^ ; 

du du du du 

m ^ ^ ' att^£h--^jf^b^*^i^^r„={ X(u,a) , 

w ^ X » i A * ,.rn r.>» X„ (u, a)X, (u, g) - (u, a) Y„ (u, a) 
Y(u,a) } -K- w #^ K(u,a) = ;; -17 

(X„(u,a)^+Y„(u,a)0^ . 
(# ^ S302) ' ♦#^;^>^£7 ' 4fci^*Ti3s»ti:^^^^ • 

JL -f^ >f 'ft * # iS, ^ r„ t 6*; X(u,a) A Y(u,a) ^ ^>J >^ : 
X(u,a) = x(u) * g(u,a) = £x(v) • — ^ • exp(^^^|^^)dv » 

Y(u,a) = y(u) * g(u,a) = £y(v) •— ^ • exp(^^^^^^)dv ; 

* K(u,a) t ^ X„(u,a) ^ X„„(u,a) ^ Y„(u,a) ^ A Y„„(u,a) 

Xu(u,a)=x(u)*g(u,a) ^ Xuu (u,a)=x(u)* g(u,a) - 
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Yu(u,a)=y(u)*g(u,a) ^ (u,a)=y(u)* g(u,a) » 

^ t ' g(u,a) =— g(u,a)^o g(u,a) =— g(u,a) » 
du du 

^ ' >^ cr lit A I'l * # -fS. ^ # ^ ' la jtb Pit ^ C7 it 
;&o ' r, = { X(u,a), Y(u,a) } ^ ^//f #t * 6^ ^If ^ # ^ 

^ m m m - ^i. # -f^ ^ ^ i^j # ;i: a ^i?. a * ^ 

r„ = { X(u,a), Y(u,a) It^^^^^fi-fit^ ' M^M^^ tit 
4*^ tiJ 15] # ip- C7 6^ m ^ ^ * ^ -flL S ( ^ Ifi 

S303) ' sp^^^^m^^i^m^^^m^^ ^^^t^ m m \t » 

3. U ^ ir ^ [0,1) m ' ffij ^ U- a # ^ Fal t ' 

k(u,ct) = 0 6^; -fit S # ^4 ^ ^ 4^ » 

^ lii ^ ^ ^ ^ 'f^ 1 A ^ ^ 'fb ^ Fal ^ >f|. ® 

^##mF'o-r^tt#A#;^'fb^Fa1#>f|.tm^'^m6^J# 

M ' {(Ui,aJ}.^;^"l={(u,,a,),(u3,a,),...,(u.,a.),...,(u^,aJ} ' ^ 

t ' * 4^ >fb ^ fal # ^/r S'J ^ ^ -fSl ^ ; * ' 

n k,=argmax(|:a,.F(l + u,-uJ+2:ci,-F(u,-uJ)(^^S602). ^ 
a ^ >^ ^ ^ a #f ^ ^ A m a # .f i it # ^ >^ 'fi 6<J 
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' F(x);l: - -fa ^ 41 ^ [0,1) 
H Fal zero-mean f% ^ ^ $k » #J :i(o ^ F(x) = ^ — . ^ t|7 , 
a ffl a ^ #'J F(x).ife [0,1) ^ Fa^ t ^ >^ <• ^ T ii^ ^i'^ iiJ 

F(x) ^ 0 ' J- F(x) M — ^ mm^ Mi^m ^ 

$k ' a A — ^ ^^'l^^ " ^^"^ ' F(x) 

^ :feo ffl 7F ^ .^g. St 3^ 1^ ^ ' * ^ zero-mean i$ *f »^ ^ 
[0,1) ^ Fal t - ^t - »^ 1^ ' ID jtb K ^ |# ^ ^ a -fiL ^B- 

^ it ^ ^ *t ^4 ^ ' ^'J «t ip ^ ^m^^ 

it ^ & ^ ^ m ^ 41. ^ {(Ui,a,)}°^f:; St F(x)^i: m. ^ 
' j;<Au-cr>^#fflllt3t^iii*^^A^t^'(S.^>^ 

41^ ^ ' J-X u M ^'^M^ ' ,^ H ^ # ffi a ^j^ ^ 4^ ip^ 

= {(0,a,.),(u^.-u^.a J....,(H-u,-u^ ,a,),....(l+u^..-u ,a^..)}(^ 
^S603) ' ^? ^ -kP m ^ ^ ^u- o M M 12 ' ^ t ' 

iib ' -^m^^ti^^k^u-a Mmmi2^n ^ 

J^F'={(u!,a!)}^,^.''.^(#^S604) ' ' N * ^ >fb 

^ m m it ^/f ^^.'J M^^iM.n^ ' * ^ # fHi- 1 » 
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tf # M ^ 9 ' tb # F'^o ^ ® » -i- ^ ' - 

^(distance function) tf ^ ^ ¥^ M Se. 4^ 

>^ 'ft ,fi -^SS.^ (distance of matched peak) - ;*o _L ;p G£ 

Si-J^^^S. (unmatched peak)^ (t^ «^ S901) ' ^ ^ -i^-J ^ 
#> a T ^ ^ Tf: : 

ciist(F'.F^)= S^i ' 

matched unmatched unmatched 

peaks pea)" Pcal» 

n-^ ' itm ^i^mM >i: ' -ft. ^ i-x ^ ^ # t ^ i m -i-^ 

^ 'ft- >^ ^ S 'f^ S?. ^ -2^ ^ ^ a til ^ ^ ^ -f^ 

;f ^ -t- ^ ^ • ;^ # ;5r S: ^ -t- * a ^ 

i^^SiS. " ^ ^'J m ^^f^ >f (smoothing) ' 

j^m^^mn ^ ^ ^^^t^ m t r^i 6^? # ^ ^ ^ » 
@ itb ^ m ^ ^ -fi- «^ ^ ^ ^ a * ^ ^ ^ ^ ^ ^ 

^ -fliUHJ PS ^ -fb .fi " 
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' -f^ # #1 ^ A ^ A ^ ^ fal # ^ ^ ^ -f;} 'f^ 

J!P^ 3^1^ (game) - A -JV ® (human computer interface) - -f- 
ti-^^fl^ (sign language recognition)... 41 ^ ° # ^'J ;^ -^t ^ 

%^ ' 'ft # a ^ 1^ ^ >^ # * T J: # m i M 
m^^S.ffj ' # a it m ^ ^ ^ * ffi '14 » 

m ^ ^ m M M f n ^ ^ m m ^ M ^ » 

® 1 #> 4^ -fl- * ^fe ^?'J ^ # 'fl- t # 4^ m ^ ^ ^ ^ >^'ii 

^ ffl » 

ffl 2# # * 'f?'] ^ # ^ 81 7F Bl « 

ffl 3 # ;^ -f ^ 0^ ^ ;5fe ^?'J tf # * 4^ ^ m f^i^^^^mm " 
m ;^ # * ^fe P] ^ M i^^^'i^'i^^ >^P f^it^yr- 

® 5#, ^ ^ ffl 4:^ # ^ 'fb ^ fal # -fl- 7F £ Bl " 

mii^^ # a^ ^ ^fe ^^'J f I t5ni; #t ^ >ij 1^ :t 51 ° 

Si ^ ;5fe -^'j ;fic ^ * ^ ^ 'fb ^ ^ ^f: ffil ^ 

^ 9# # ^ ^fe ^?'J tb *h ^ A ^ ^ ^ # ^ # ^ ^ ^ ^ ^ 
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(1)^ (ii)(i2)(2)u-c7 m 
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1. - M ^ ^ ^ ^ r^^ ^ >i: ^ 

-f ^ ^ : 

#1 ^ - Hr ^ ^ # f ^ 'fl- ; 

m ^ m * .ii ' J-X iB ^ # f> -fl. ^ # 

^ Tai # -ft- ; 

^If * 4^ -fb ^ Pal fMI- ^ ^ ^ - a # -%^fs.^ 
^ ^ ^ ^ a # ^ ^1 ^ ;S- ^ .f * ' 

' ^ ' F(x)^ 0 ' j.F(x)>^ - # 1^ ^ ; J-X ^ 

^ ^ m ^ ^ ^ ^ ^ i^n n ' um^an^i^mi^ 

2. t tf -f- s ^ 1 m iiiL ^ ^ >^ ' * t ' *^ 

mit^^^rA$-^^%^T n # ^1^ it! : 

tf ^ {i{ # ^ -fb ^ fal ^ 'fl. t a # ^ ' ^ 

{(Upai)}°:S.= {(u„a,), (u„a,), ... , (u^.,a.), ... , (u^,aj} ' * t ' 

1^ # -fb ^ fal # it m m i'J ^El ^ ; 

^ ;^ # -"^ -(i. la ^ ^ ^ — ^ -f^ .t^ it ^ - 

k„=argmax(2a-F(l + u.-uJ+Xa,-FK-uJ) ^ 
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^ ^ ^ ^ ^ M m - ^ ^ ^s. {(u,.a,)}:::-:-., = 

;fa >^ 4$ iS- ^ It ^ # ^ S J-X it ^ - & ^ 
.fi 4:, ^ # t ' F(x)# ;t 4^ >^ - ^ ^ [0,1) ^f^^^^ " 

■ 4. :Jto t tf #^-J IE S ^ 3Jl^;ti4^>5r^ir.' * t ' F(x) 
'f^, >^ — zero-mean ^Jf ° 

5. t tt * ^'J le. g| ^ 43S m it ^ ^ ' * t ' n 

zero-mean ^ lir >^ F(x)= ' 0 ^ x < 1 ' # t ' 

V27to 

o %m iiJ^^ m F(x)^ [0,1) ^ Tal t ^ 'fb >^ » 

6. t tt ^ le. S ^ 23^ m ilL ^ :^ >^ ' ^ t ' ^ 

1^ a ^ a # --^^ .^-a ^ ^ ^ — ^ ^ ^1^ ^ ^ - & ^ 
.fi # t ' F(x)#. ^ - Ig. 3^ if ^ it ^ ° 

7. t * ^>J ^ III ^ 2 m it ^ 55- ^ ' * t ' ^ 

^ ^ # 1^ ^ ^ # tb ffij m ih ^ ^ f> # m # >it ^ ^ 
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^ F^={{(u^ap}-r.M} ' ^ ' ^^^^^"^^^ 

^ SB. m - JL ^ JIL ^ ^ ^ 

matched unmatched unmatched 

peaks P«*» P«*» 

^^^^ ° 

a m .i/ *t 4^ ?^ ^ ^ ^ f HI- ^/f 'f^ ^ ^ ^ # ^ # ^ 
^ -fl. ^ ^ ^ 1^ # ^ ^ ^ il^ ^ # ^ * 

10. -kp ^ n ^M^m % \ t > ^ 

1^ ^ # 4i a tij ^ ^ fM^ ^ * ^ ^ 'ft ^ FbI 
in.^'^m^^ . -t^ A # 'fb ^ Fal fHI- #^ * T ^'J -^^^^iH ' 
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tf % n m * ^ {x(u).y(u)} 4:, * # 

(x^(u) + y^(u))^ 

^ ^ x(u) = ^ ^ Hu) = ^ ^ y(u) = ^^ y(u) = ^ ' 
du du du du 

'fb:^ # ^ ii» 1^ r„ = {X(u,a), Y(u,a)} ' ^t^.i.^r„^*^ 

K(u X.. (u, a)Y.... (u, g) - X„„ (u, a) (u, a) , ^ t ' cr # 
(X„(u,a)^+Y„(u,a)^)^ 

1: ' X(u,a) = x(u) * g(u,a) = £x(v) • — ^ • exp (~ )dv ' 

Y(u,a) = y(u) * g(u,a) = £y(v) •— ^ • exp( " )dv ' J- 

Xu (u,a) =x(u)* g(u,a) ^ Xuu (u,a) =x(u)* g(u,a) ^ 
Yu (u,a) =y(u)* g(u,a) ^ Yuu (u,a) =y(u)* g(u,a) ^ 

g(u,a) = — g(u,<7) ^ ^ g(u,a) = — g(u,a) J J-X 
du. ou 

^ a ' a A .a ^ r,^ ^ * ^ -fii^ 

S. ' M.^u-o ^ f^'i ^ ' i% 4*^ di :^ |5] ^ J: 6^ ^/t ^ 
^ A ,f i = 

11. t tt * ^'J la S 1^ lO^S m i4 ^ :^ >ir ' ^ t ' 

12. :{to t tt^^'JIe.® ^ lOJl^iil^^^:** ' ^ t ' ^ 
Ji^ ^ S5 * ^ ^ i% ^ ^ ^ ^ # ^ * ^ # tiJ ^ ?t -ft 
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n a M m m - ^ ^jj ^ ^i^n ^ ^ ^ '^f 

t ' ^ * ;fA >flL ^ ^ u- cr >^ # S fal t ' K(u,a) = O^^Sl 
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-f^ ffi * HP J-^ ^ ^ # 
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